1
.C. A. I. GORING and W. V. BARTHOLOMEW 2 /EXPERIMENTAL evidence obtained from many sources -^ indicates that the inorganic fraction of soil may have a marked influence on the properties of the associated organic compounds. Part of this influence may result because of some reaction between clay and these compounds. Clay has pronounced sorptive properties. It is likely that adsorption reactions account for some of the peculiar biological and chemical processes that take place in soil.
Adsorption .reactions between clay and organic phosphorus compounds have been noted by a number of workers (2, 4, 5, 16) 3 . In general the extent of adsorption of such organic phosphorus compounds as glycerophosphates, triose phosphates, hexose phosphates, and nucleic acids was directly correlated with the clay content of the soil. Hilbert et al. (10) attributed retention partly to mineralization of organic to inorganic phosphorus followed by fixation of the inorganic phosphorus by the soil. Pinck et al. (12) considered that a reaction between the organic phosphorus compounds and the clay colloid had taken place.
Ensminger and Gieseking (8) studied the adsorption of proteins by montmorillonite and found that they were adsorbed within the expansible portion of the clay lattice. The reaction appeared to take place between the basic groups of the protein and the acid sites of the clay mineral. Hendricks (9) found that organic cations such as adenosine and guanosine are held to the surface of silicate clay minerals not only by the coulomb forces between the ions, but also by van der Waal's attraction of the organic molecules to the clay surface. Bower (3) demonstrated that with increasing complexity of structure, nucleic acid materials were more strongly' adsorbed over a wider pH range. The strength of adsorption was in the order nucleoprotein > nucleic acid > nucleotides.
Concurrently with adsorption investigations, dephosphorylation of organic phosphorus compounds in the presence of soils and clays came under consideration. Dyer and Wrenshall (7) studied the dephosphorylation in soil of nucleic acid materials isolated from soil, ribonucleic acid, nucleotides, and manure. The decomposition of soil nucleic acid was slow or negligible, while ribonucleic acid and nucleotides decomposed rapidly. The rate of release of phosphorus from manure was intermediate. Ribonucleic acid was found to decompose at different rates in different soils. Soil nucleic acid was considered to be different from tissue nucleic acid. Pearson et al. (11) measured dephosphorylation of nucleotides, nucleic acid, and microbial tissue in Ames fine sandy loam. All of these compounds were rapidly but not completely dephosphorylated. Incomplete mineralization was partly attributed to resynthesis of mineral phosphorus into microbial tissue.
Rogers (14) found that soil acidity influenced dephosphorylation by soil catalysts. The optimum pH for the release of phosphorus from nucleic acid was" between 6.2 and 7.0. Bower (3) demonstrated that adsorption of nucleic acid by clay increased with increased acidity and that dephosphorylation was retarded to a greater extent in acid The release of mineral phosphorus fro acid, and nucleoprotein in the presence tonite was inversely related to the extent compounds by the clays. Adsorption of by the clay could account for only a sma in mineralization of the organic phosph Bartholomew and Goring (1) observed eralization from microbial tissue was re of clay. Furthermore, clay critically inte tion and analysis of the several groups compounds. Analysis of the microbial by a modification (1) of the method o hauser (15). When clay was present, le could be extracted by cold trichloroaceti was absent. More organic phosphorus ap have been the nucleic acid fractions. B quantities of phosphorus in the other g sible to determine the influence of clay
The influence of varying concentration rate of dephosphorylation and the frac of the organic phosphorus of microbial this paper.
EXPERIMENTAL
A mixture of microbial tissues was and the several organic phosphorus frac and after its decomposition, and in the concentrations of clay.
Mass cultures of the microorganisms bacter aerogenes was grown in vigorously extract liquid media (1) at 30° C for 1 tills was.grown on a glucose-peptone a hours. Rhizobium sp. (Cowpea organism on a glucose-yeast extract agar. The washed in distilled water, separated by supercentrifuge, and redispersed in distil of the three microorganisms were mixe sion approximately in the weight ratio fi three parts B. subtilis and two parts Rh volumes of the mixed suspension were perimental procedure.
The clay samples were obtained from products. 4 The fraction less than 5 M in d was hydrogen saturated by treatment wi acid. The chloride free clays were pa bases by adding a mixture of hydroxide per cent of calcium, 20 of magnesium, 5 of sodium. To the kaolinite was add and to the bentonite 80 milliequivalents o of clay.
Aliquots of a 1% suspension of the containing 0, 1, 4, and 10% of each cla bacterial mixtures used with the two c different periods but were of similar com
